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The Center for Vocational Education’s mission is to increase the‘ability
of diverse agencies, institutions, and organizations to solve educational
problems relating to individual career planning, preparation, and pro- -
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¢  Generating knowledge through researgh
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®  |nstalling educational programs and products
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N ' FOREWORD . .

N " + 3 . [} ) - ’

.Because many people changejobs and somecdo SO frequently, future education and work pro-
s have to be concerned”with and unprove the ability of individuals to make career changes. Un
sponsorship by the National Institute of Education, The Center is conducting research and dével
opment‘ on questlons of-what schools should be teaching to all students to improve their chances of
adapting to new ]ObS when a,job change Is desirable or necessary.
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One interith product of the effort is th|s review of literature and research gn occupatlonally
transferable skills. This suhmaryand discussion serves as one component of a multifaceted R&D
effort aimed at identifying the types of personal and job characteristics that previous research h&
identified as common and potentially transferablejrom ong work situatipn to another. The review
is |ntended to form the basis for a sypthesis of what is presently known about the skills and’ personal ~
characterlstlcs usefuI in a wide 1ange of job settings and their implications for education and occupa-
tional adaptability. While the foeus of the review is the |dent|f|cat|on of transferable skills and thar-

. acteristics, the author discusses briefly. three related critical questions where 'the literature and research °
" are less clear and compelling, and offers some thoughts and conclusions ¢n each.

- - 1]

Publlshed separately but augmenting this review of occupatlon\LLy transferable skills are two
other review papers. Though prepared independently, all three papers relate to the common concern
for identifying factors ‘that can facilitate occupational adaptability. One paper (Transferab//lty of *
“vocational skills: Review of literature and research, Info. Series No. 103) is a review of what is known
about the transferablllty ofoccupatlonal skills, focusung or. e process or the facilitators of skill
transfer. The other (Characteristics of jobs that are considered common. Review of literature and
research, Info. Series Na. 104) is areview of what is known about the chatacteristics of jobs that are .
considered common. It focuses on varrous approaches to job classification, exploring how they may
tontribute to a better understandlng of occupational adaptability and skill transfer. These and other

4 ’
s .

planned prolect réports are listed inside the back cover of this report.
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. INTRODUCTION

\ .
. ’ v ’
o

The purpose of wrutlng th|s paper was tQ attempt to synthesize research and I|terature on the
nature of occupationally-transferable skills. More specifically we have attempted to |dent|fy skills
that seemed to be highly transferable in the sense of befng general to a number of occupations. We
have then speculated about characteristics of skills that are generallzable or transferable. Finally,
- we have discussed jome |mpI|catcons for educational programs, hiring and employment.search prac-
tices, and for research .

A prlmary concern of educatlcn has been and continues to be whether the knowledge and skills
- learned in school transfer to other situations. Curricula are developed to } great extent on the basis
ar expectation that the-sequence optlmlzes transfer from one level to the next and that the end pro- ’
_ - duct transfers to out-of- schooI sltuatlons s . . o

=4

-

Transfer of knowledge and skills i |s of special concern in occupatlonally oriented programs such
as vocationdl, technical, and professional preparation programs and training programs in business and
industry. Clearly such programs are based on the assumption that there is a direct transfer of know|-
-~ edge and skill from the educational program to the job sntuat,lon Yet, there is very littleemp®ical
support for thisessumption. One might conclude that the expectation of transfer js mostly an act
of faith. On the other hand, it may be that the informal empirical support is so pervaslve and ob-

iQus that it is unnecessary tQ attempt te study the problem f rmally, if indeed tHere is.even a prob-
lem. It seems qulte rational to expect that a person.who tras learned how to tune an automobile or
~ write a.computer program in an educational Setting is going to be abIe to perform the task in other

settings. . ¢ ) 5 s
2 ” .
L] - K b’ . - : ® -
" co TRANSFER ISSUES :
. ) » ‘ . \

The preceding paragraph suggests that transfer is really not qn issue or problem. [f thereis a

strong possibility that kndwledge and skills trapsfer across situations, why worry about it? The’
question ‘or problems as we perceive then, are [isted below: : S

1. « There-are many diffefent occupations and many different occupational skills. The prob- -
lem is to decide which occupational skills to teach to pgovide an optimal preparatlon for
employability bqt.i in a specifir job and ina vanety of jObS

4

.2. Job bzhaviors vary inr terms of complexuty. The question is whether-there are optimal
sequences for developing the skills that are components of complex behaviors. - /

3. Job behavfors vary in terms of situational specificity. The associated problem, then, is ' \
determlnlng the level of abstraction that is reddired to permit reasonably eff|c|ent trans-
er toany given sf’uatlop

v

o
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4." With our present level of knowledge, some job behaviors are more amenable to training
than others. The problem is to determine those that can be dezlt with effectively and
efficiently in an educational/training setting. .

’

We have attempted to acress each of these métters in this paper, although the primafy em-
phasis is on the first. Before the discussion of each, however, it is importaht that some key terms
used in this paper be defined. ,

4

]

" DEFINITIONS

Transfer
Ellis (1965) provides a nice shrasing of the classical definition of transfer.

Transfer of learning means that exgerience or performance on one task influences
performance on som& subsequent task. Transfer of learning may take three differ-
ent forms:_ (1) performance on one task may aid or facilitate performance on a
second task, which represents positive transfer; (2),performance on one task may -
inhibit or disrupt performance on a second task, which represents negative transfer;
and (3) finally there may be no effect of one task on another, in which case we

have an instante of zero transfer. Zero transfer can occur either as a result of no
effect of one task on another, or as a retult of equal effects of positive and nega-
‘tive trahsfer that cancel (p. 3).

We have attended pr?r:narily to posi}ive transfer in this paper because the intent of the paper
was to deal with transferable skills. Altman’s (1976) paper in this series provides a useful discussion
of the problem of negative transfer of occupational skills. '

. Skill

Skill is a term that is used in different ways and with different meahings. Some restrict its use
to motor behaviors. Others ihclude cognitive behaviors such as reading and mathematics skills. So-
cial behaviors will also be included by some. Use of the term is further confounded by the fact that

-_some will restrict its meaning to discrete acts and others will include relatively complex behaviors in
the definition. a . )

' ’ * ™~
Many variations in meaning are reflected by the following definitions of skill:

1. Great ability or proficiency' (Webster’s iew world dictionary, 1964).
2. Anorganized sequence of actions, proficiently executed and usually displaying a flexible
but systematic temporal patterning (Krech & Crutchfield, 1958).

3. Anindividual's level bf proficiency on a specific set of tasks (Cunningham, 1971).
“ - 8

4. Thc‘)se behaviors which are fundamental to the performance of ma‘ny tasks (Sﬁ1ith, 1975).

.

.
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. Each of these definitions reflects a common theme of proficiency\. The claim that a person has
a skill is taken to mean that the person is proticient in some behavior. The problem we haye with
these definitions and others is that the definitions do not provide a clear basis for distinguishing be-
5 tween a skill and a nonskill.

Our r;/iew of the usages and definitions of the term skill in psychological literature suggests a
resolution of the dilemma. Usage of the term has declined noticeably in this literature over tne past
two decades as a definer of behavior, except for literature on basic skills. This decline was exempli-
fied by the fact that Krech and Crutchfield defined the term and used it widely in their 1958 text
but indexed only one reference in their 1974 text (Krech, Crutchfield, & Linson, 1974). Most recent
psychology textbooks did not index the term. The tendency seemed to be to aeal with the behaviors
themselves rather than to use the more general designation of ski/lls.

The conclusion we have made is that skill is not a definer of behavior in the sense that one be
havior is a skill and another behavior is not a skill. It is difficult to think of any learned behavior
with intellectual and/or psychomotor elements to which the term skil/ would not apply. Thus, a
skill can refer to 2ny learned behavior. Throughout this paper, we have used the term to refer to a
learned behayior. .
In our review we found the term skill used frequently to imply a measure or level of proficiency
in the performance of a behavior. In this sense, to say that a person has acquired a skill is to say that
the person has attained an acceptable level of proficienc'/ in some behavior or action. This paper does
not use skill in this’sense of the word.

The word skill is considered also to be evaluative and the value connotation to be positive. To
say that a person has acquired a skill is to say that the person has acquired something of value. The
value of a skill is\determined by its utility and its utility is determined by the extent te which the
skill is used. In this sense, every skill is transferable in that utility determines transferability.
Essentially-this argument represents & basic assumption of this paper. The assumption is that a'l
ckills are transferable in a positive serse. Again the question is not wiether skills are transferable, .
nor which skills are transferable. All skills can be transferable by our definition. The important

»questions were identified earlier and will be addressed in the remainder of the paper.
1
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QUESTION.ONE — WHICH SKILLS ARE HIGHLY TRANSFERABLE?

We have argued that all skills are transferable in the sense that when a skill is learned it is avail
able for use in a variety of situations. There is another approach to the question of the high trans-
ferability of skills, however. This approach is to determine which skills are highly transferable in the
sense of being used in many occupatidns and/or being sk: iz that differentiate people from one another.
When examined in this framework, there is considerable evidence on skills that are general and dis-
criminating. )

There is a long history of research on the nroblem of identifying abilities that discriminate among
per-ons. Most of the work in this area has been with intellectual abilities. While intellectuzl abilities
are'usually not thought of as skills, they can be regarded as such under the definition of skili used in
this paper and under the assimption that the abilities are developed under a learning paradigm./

Since the work of Spearman (1927), many investigators have worked on the problem of iden-.~
tifying and defining the intellectual ability domain. Guilford {1959) defined an interesting model of
intelligence and one that is quite useful in that the 120 cells in the model represent relatively discrete
abilities (i.e., skills). The 120 cells are formed by the combination of 5 kinds of operations (cognition,
memory, divergent thinking, convergent thinking, evaluation), 6 kinds of products (units, classes, rela-
tions, systems, transformations, im‘blications), and 4 kinds of content (figural, symbolic, semantie,
behavioral). The model essentially defines the intellectual domain in terms of discrete behaviors that

can be used to differentiate among people. Empirical confirmation has been obtained for 98 of the
cells. '

The potential utility of the Guilford model,.in our opinion, stems from the relatively discrete
nature of each ability. Most other conceptions of the intellect include factors or dimensions that

are much more general than those of Guilford. It is likely that any intellectual skill can be classified
into a factor in whatever conceptual scheme is used. The advantage of the Guilford scheme, however,
is that the discrete nature of the factor along the three dimensions permits the skill to be classified in
terms of the operations performed on the kind of content to obtain some product. This approach
should be yery useful for determining the kinds of educational activities that would optimize the
teaching of a skill. The scheme would be especially usefu! if there were a model similar to Guilford's

* for defining the intellectual skill structure of occupations.

Individual variation in psychomotor skills has been studied most intensively by Fleishman (1975).

He has named 11 perceptual/motor factors and 9 physica! proficiency factors. They are listed below.

Perceptual/motor Physical proficiency

Contro! precision Extent flexibility
Multilimb coordination . Dynamic flexibility
Response orientation Static strength
Reaction time . Dynamic strength
Speed of arm movement Explosive strength
Rate control (timing) Trunk strength

5 1l




5’
.t Perceptual/motor . Physical proficiency
. Manual dexterity Gross body coordination
Finger dexterity ) Equilibrium
’ Arm-hand steadiness Stamina
Wrist-finger speed . .
Aiming

These are useful for thinking about psychomotor dimensions that might be involved in job be-
havior and also represent some basic psychomotor behavior on which levels of proficiency w.il vary
among people. They would be more useful if they were contained in a single framework such as
Guilford's so that one could specify the psychomotor operation used with some content to obtain
a product.

Kibler, Barker, ard Miles (1970) developed a taxonomy of psychomotor behaviors that names
the behavioral classification and defines it further by presenting an example of the behavior. The .
examples suggest possible ways that the content and product aspects of the skill operatron might

. be included. The Kibler, Barker, and Miles taxonomy is primarily oriented toward motor behaviors
and does not include some of the behaviors that are perceptual in nature. Many of the perceptual
behaviors or skills do shade over into being more intellectual than psychomotor, howeéver.

There is ample evidence that people vary in the degree tosvhich they are able to perform intel-
lectual and psychomotor abilities or skills. There also is evidence that this variation is attributable
in part to learning. Thus, the skills are amenable to traiping and education. The models or taxono-

ies of intellectual and psychomotor abilities and skills would be useful if occupational behaviors
r%uld be similarly defined. This would permit determination of the domain of occuaptions to which
certain skills or comblnatlons of skills can be transfered or generalized.

The generality of behaviors or skrlls across occupatlons has been studled quite mtenswely over
the past 20 years. Much of the work in this area was stimulated by a concern for increasing the ef-.
ficiengy of vocational education by making the _programs appropriate to a number of occupations
rather than to just one or a few. The methodology of these studies has varied in analytic sophistica-
tion from asking people to |dent|fy common behaviors or transferable skills across jobs to rather in-
volved job analysis, scaling,'and factor analytic procedures. A review of all thé literature is beyond
the scope of this paper.! We have concentrated our description and analysis on three major efforts.

A straight-forward procedure for identifying transferable skills is to ask the question directly of
people who are in a gosition to have some basis for answering. Managers, supervisors, and personnel
directors are kinds of people who should be able to respond well to the question of what skills are
transferable. Such an approach has probably been used often in many situations and the results have
probably been very similar to those shown in Table 1. The transferable skiils listed in Table 1 werg
developed in conferences of personnel officers and career education experts conducted by the proj-

ect for which this paper was written, and the source for the table was a project interim report (Wiant,
1977).

' For example, the various studies of the uses of the cluster concepts that had such a high pro-
_ file in the 60’s and tne German ctud’y reported by Hofbauer and Kénig (1972)—see B'bliography—
are not analyzed. Although the latter does not identify skills that are transferable, it does a good
job of identifying occupations that have high worker substitutability and is relevant to an examina-
tion of transferable skills.

12




Table 1 -~

N .

- Composite List of Transferable Skills |dentified by Conference Participants?

. tntellectual /Aptitudinal

Interpersonal

Attitudipal

-
Communicating {44)
Problem solving {17)
Analyzing/assessing (15)
Pianning/layout (14)
Decision making (13)

bl Creativity/imagination/innovation
Problem identification/definition
Managing ones own time
Basic computation
Logijcal thinking .«

+  Evaluating
Ability to relate common knowiedge or
L transfer experiences
_Coping with the labor market and job
movement

Understanding others
Synthesizing
Marshalling available resources

f Accommodating multiple demands
Judgment
Foresight
Trouble shooting
Job awareness
Mechanical aptitude
Typing
Accounting
lmplementiné
Self-understandiny, awareness,

. actualization

Situational analysis /
Assessing environments/situations

. Understanding human system interactions

Organizational savvy
Conceptualization
Generalization

Goal setting

Controlling

Quantitative thinking -~
Dealing with work situations
Finance

Tool usage.

Bookkeeping

Artistic ability

Business sense .

Tolerance of ambiguity
A

Working with, getting along with,
or relating to others {28)

Managing, directing, or super-
vising (13)

Empathizing, or being sensitive
to others

Teaching, training, Or instructing

Counseling

Motivating

Gaining acceptance, or building
rapport

Helping, or cooperating

Cultivating cooperation

Selling .
Accepting supervision
Delegating

Instilling confidence
Team building

Fd
& .
\
N
.
N~

Diligence, or a positive
attituce toward the

value of work (11)
Receptivity/flexihihity/
adaptability
Determination/perseverance
Acceptance/appreciation/
concern for others
Responsibility
Willingness to learn
Ambition/motivation
Self confidence
Selfdiscipline
Pride ,
Enthusiasm
Patience
Self-actualization
Assartiveness
Honesty
Lovyalty
Reliability
Risk taking
Compromising
Kindness

3|tems are listed in approximate order of frequency within each category. Most frequently

mentioned items are followed by a figure in parenthesis to indicate relative frequency, thus, *‘Commu;
nicating” was mentioned about 44 times as often as “‘Tolerance of ambiguity.”’

ERIC
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Perhaps a listing such as in Table 1 is useful and adequate, but there are problems in the hst.
The items are very general. For exampte, are terms like Reading or Computing sufficiently speciiic
to be of use? Furthermore, mdny of the items, especially under the attitudinal area, seem to be
traits as much as they are skills and there is the concern about their being susceptible to traintng.
There is another nagging question for us whenever we read a list like this. The question goes
something like this. Do the items reflect transferable skills in that people who possess them can use
them in a variety of situations, or do they regresent skills that are not very transférable in that people
do not seem to be able to transfer them from one situation to another? It is common with lists ob-
tained in this manr.er that technical skills are mentioned less often than problem-solving or decision-
making skills. The immediate interpretation is that workers have the technical skills and can transfer
them but that they do not have problem-solvingskills or they cannot transfer them. s it true, though,
that there is a lack of problem solving skills? Almost any functnomng member of society 1s a problem
solver and a decision maker, and in some contexts at least is skilled enough to function. Why then is
there less wransfer? We raise the question here as a critique of the kind of list illustrated by Table 1.
Some thoughts on possible answers will be offered in the later section of the paper on skill complexity.

Dictionary of Occupational Titles (DOT) . ) ’

The third edition of the Dictionary of occupational titles (U.S. Department of Labor, 1965)
was the result of probabl, the most comprehensive attempt to classify occupations according to
common elements. The DOT has been criticized for providing information that is too general and
thus not informative about specific occupations. The criticism is not fair, in our opinion. First, the
scope of the Dictionary was so tremendous that specific details could and should not be expected.
Second, a more careful reading and analysis of the DOT does yield a wealth of information at several
levels of specificity. A

Following the argument that commonality of a skill across a number of occupations is evidence
of transferability of the skil', we did some tabulations of the information on the 114 Worker Trait
Groups in the DOT

The Worker Trait Groups were developed by grouping the jobs into 22 general areas according
to commionalities on educational requirements, vocational preparation, aptitudes, interests, tempera
ments, and physical demands. The 22 general areas were further broken down into the 114 Worker
Trait Groups that are included in Volume Il. For each group there is specification of the DOT codes
represented by the jobs in the group and of the educational requirements, vocational preparation, ap
titudes, interests, temperaments, and physical demands.

Two cautions should be kept in mind while reading the discussion of this analysis. First, the
Worker Trait Groups were the unit of analysis and the number of occupations within each graup
was not equal. The reported distributions are across the Worker Trait Groups, not occupations.
Second, the descripticns in the DOT are general and often represent categories of skill rather than
specific skills. Our analysis suggests several features of skill transferability, however.

Each occupational title is assigned a 6-digit code number. The last three digits represent the
ways in which the job requires a worker to deal with Data, People, and Things. Each digit describes
the skills or categories of skills that are the central elements of the job. These do not encompass all
the ways workers may deal with Data, People, and Things, only those required for successful per-
formance. Nor do they reflect other job characteristics such as the relative amount of time spent
dealing with Data, People, or Things. We have tabulated the frequency with which each skill or cate-
gory of skill is used to characterize a Worker Trait Group (See Table 2).

14 :
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Table 2

Percent of DOT Worker Trait Groups at
Each Level on Data, People, Things Dimensions®

. Data People :Things
Level

'Description % Description % Description %

N
o~ Os Synthesizing 11 Mentc;ring 3 Setting-up g( 2
| Coordinating . 23 Negotiating 2 Precision workin 15
2 Analyzing 22 Instructing 9 Operating-controlling 6
3 Compiling 16 Supervising 6 Driving-operating 6
4 Computing 7 Diverting 5 Manipulating 7
5 Copying \ 3 Persuading 4 Tending 3
6 Comparing 3 Speaking-signaling 24 Feeding-offbearing 1
7 (No Relagjonship)| 45 . Serving 7 Handling 7
8 (No Relationship) (No Relationship) 40 (No Relationship) 53

rs

’

3Each Worker Trant Group s characterized by at least one 3 digit number reflecting the Data People Things
levels for that group. Qome groups are characterized by more than one 3-digit number, however, so that there are
a total of 197 codes across the 114 groups.

The data in Table 2 support a conclusion that the most transferable skills, in the sense of t%ir
more frequently characterizing the Worker Trait Groups, are Data handling skills, at the Compiling
and higher levels, Speaking-signaling skills, and Precision working skills. The results of the tabulation
were surprising because of the size of the No Relationship category in the People and Things dimen
sions. |t was not surprising that the Data dimension categories were well-filled. There is a data or
symbol-system kind of content to most jobs, thus, the worker needs some data-handling skijls to
function effectively. - ) :

Each Worker Trait Group description also includes a qualifications profile. Among others, the
listed qualification dimensions are General Educational Development (GED), Aptitudes, Tempera-
ment, and Physical Demands. The qualifications profile lists the category or categories within each
of these dimensions that describé the situations most common to the Worker Trait Groups. The fre-
quency of occurrence for each category was tabulated for each of the dimensions (Tables 3, 4, 5, and
6). The results are presented in terms of percent of the total number of categories listed for that di
mension across the Worker Trait Groups. Each group was characterized by at least one value for each
dimension, but some groups had more than one value listed. The ahalysis was based on the total num
ber of values listed for @ dimension across the 114 groups.

The results for the General Educational Development dimension are preserited in Table 3. The
GED results in Table 3 are consistent with those in Table 2 with respect to Data. The data handling
or symbolic skills in occupations are reasonably involved and most occupations réquire some sophis
tication with such skills. This conclusion is supported further by the results in Table 4.

Based upon the methodology used in this analysis, a high level of General Intelligence apd Ver
bal skill 1s demanded by more Worker Trait Groups than the other abilities or skills. The last column

/
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Table 3

Percent of Times a GED Category Is Listed in
Qualilﬁcation Profiles of DOT Worke.. Trait Groups

t <
,GED Level Category Description (Condensed)

\

Apply logica: and scientific thinking to wide range of
problems.

Apply advanced mathematical techniques anciéhg\oretical
techniques. o

‘! 3
Report, write, edit technical articles.

Prepare lectures.
Counsel.

Evaluate data.

Use rational sy&/ems to solve problems’
Perform standard algebraic and geometric calculations.

Transcribe dictation, write routine correspondence, .
interview.

[ . .
Understand and carry out instruction.
_Apply set procedures.

—

File and copy data.

| Give understandable directions.

FCarry out simple instructions.
Perform simplé arithmetic.

Communicate with others.

[}
o
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, Table 4 A
‘ Percent of Times Each Level of an A‘ptitude Is Listed in i . A
- Qualification Profiles of DOT Worker Trait Groups? *
" Proportion of General Working Population
Possessing Aptitude Level Required ' % of Times
Aptitude . . ‘ Listed as
Category n 0%-10% 10%-33% 33%-66% 66%-90% 90%-100% Critical
- Level 1, Level 2 Level 3 Level 4 Level 5 Aptitude
G. General Intelligence 172 19 37 34 10 0 92 * j
. . /
V. Verbal 172 4> 18 .34 6 12 o, ' 67
N. Numerical 187 7 20 41 27 5 39
S. Spatial 173 5 19 ¢ 29 42 5 32
= P.  Form Perception 182 2 20 39 37 ° 2 41
Q. Clerical Perception 181 2 17 38 37 6 39
: K. Motor Coordination 172 ‘ 1 13 39 45 2 35
F. Finger Dexterity 173 1 15 39 43 2 41
M. Manual Dexterity 166 1 13 43 41 2 34
*
E. Eye-Hand:Foot Coordination 167 1 4 14 , 26 55 13
C. Color Discrimination 191 1 4 15 35 45 5
aszvel 1 implies .that _the highest degree of the aptitude is required (i.e., that which is possessed by only 0% of the %
populatlon). Level 5implies that the lowest degree of the aptitude is required (i.e., that which virtually eceryonein the popu-
lation possesses).
O ‘ l 7 ‘ ’ . 1. 8




e
in Table 4 presents the percent of times the skill was cited as critical by the DOT. General Intelli-
* gence and Verbal skills agajn’are most cften judged to be critical. Except for the last two skills in
the table’(Eye-Hand-Foot'Coordination and Color Discrimination), the rest appear to be quite
. similar both in terms of level and criticality. ' =

Miller~(1971) analyzed data obtained from the sam'ple household enumeration conducted.in
October 1966 by the Bureau of the Census. 'One aspect of the analysis was to code the occupations

held by the respondents on the Data-People-Things and GED dimensigns. The following quotes
summarize some of the findings of the Miller analyses.- : \

About a fifth of all workers are in occupations that require them to be able to

synthesize or coordinate data and another third are in those that require com-

pilation or analysis of data. Most of the remainder are in occupations that call

for no significant handling of data (p. 3). A )

Over half of all workers are in occupations that do not require them to deal with

people at any significant level. Another quarter operate at a relatively simple

.-—Ieve‘l,\by serving.or conveying information. Less tham 10 percent are engaged in
occupations requiring complex relationships, such as counseling, negotiating, or
instructing (p. 3). e

About one-fifth of workers are in occupations that .; ~require them to be able

to set up or work precisely with materials and/or equipment in such a way that

the ultimate responsibility for standards is theirs. Somewhat lessthan a-third

must use equipment, etc., at less complex levels, and close to a half are in oCCu-

pations that are not considered to require any significant handling of equipment

or materials (p. 4). ‘ ‘

. ’,
The proportions obtained in the Miller study are somewhat different from those we obtained,
" but thetpattern is quite similar. The fact that the Miller results are based on coding of individual

jobs rather than of groups of job types suggests that the proportions in the Miller study are more
accurate descriptions of the way jobs are distributed tﬁar;are our results.

toT . The Temperaments section of the qualifications profile describes the Worker Trait Group in
terms of the work situations to which a worker must adjust. |f adjustment to a work situation in-
volves some intellectual affective, or psychomotor behavior, then the Temperament profiles provide
information about the kinds of skills involved and most commonly required across occupations.-A
tabulation was made of the frequency of cccurrence of a particular adjustment situation in the qual-
ifications profiles. The results are presented in Table 5. - . -

4
The first five or so situations in Table 5 probably represent the most common work situations
to which American workers mustadjust. Thus, workers will often have to deal with people, evaluate
information, achieve set standards, and direct the work of others. Skills appropriate for these situa-
tions could then be argued to be most useful or transferable, &

The final part of the qualifications profile discussed here is called Physical Demands. Table 6
contains the results of the tabulations of the percent of times each of the Physical Demand categories
was listed for the occupations in the Worker Trait Group. X

Accofding to Table 6, the physical skills of most occupations do not demand great strength.
The most general skills in the physical area involve arm/hand movements, speaking, listening, and
seeing.

»
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Table 5
Percent of Times a Teniperament Is Listed in &
Qualification Profiles of DOT Worker Trait Groups
?
y Code . Description of Situation (apstracted) - Percent® “\‘
5 - Dealir;g with people. . 54
9 Evaluate information against sensory or judgemental criteria. 81 '? ‘ |
0 Evaluate information against measurable or verifiable criteria. 42 /
Y "Precision under set limits, tolerances, standards. ¢ 33\‘
"4 Direct, control, and plan activity or activities of others. 32
. Variety of duties and frequent change. , ‘ 26 '
2 Repetitive operations under set procedures. . 18
3 Doing things under specific instructioan, little independent action. 14
7 Influencing people. ' : 13
X Interpret feelings, ideas, opinions. ‘ 1
8 . Perform under stress, take risks. 6
6 . Working alone in physical isolation. . 0
2 ) . , - '
3The figures total to more than 100% because mot 2 than one temperament could be listed’ for
- aWorker Trait Group. L . )
' L
° N Table 6 .
o/ v
Percent of Times a Physical Demand Category Is Listed in .
Qualification Profiles of DOT Worker Trait Groups
. .
Category Description ¢ ¢ Percent
’ 1
1 Lifting, carrying, pushing, pulling {strength) _
S — Sedentary (lift 10 Ib. max.) 52
L. — Light (lift 20 Ib. max.) 82
M - Medium (lift 50 Ib. max.) 37 —
H = Heavy (lift 100 Ib. max.) - - 16 |
V = Very Heavy (lift over 100 Ib. . 2
2 Climbing, balancing - 15 °
3 Stooping, kneeling, crouching, crawling : , 20
4 Reaching, handling, fingering, feeling ) . 73
5 Talking, hearing ' 61
6 Seeing 67

: S 1320




* Generic Skills Projec

) &

. Smith {1975) described a‘project to identify the skills that arg generic to a large number of oc-
cupations. Tke results of the project of most relevance to this paper are presented in Kawula and
Smith (1975), in which generic skills were defined as: '

". . . ’ -,
those behaviors which are fundamental to the performance of many tasks carried out
in a wide range of occupations. :

/ N

Generic Skills include many of the concepts and skills generally referred *o as mathe-
matics skills, communication skills, reasoning skills, interpersonal skills, and manipu-
lative skills (p. 1). -

.
P

The Generic Skills Project was sponsored by the Training Research and ljeveldpment Station of
the Canadfan Department of Manpower and Immigration. The three objectiveos of the project were:

1. Todevelop a sir'nple and coherent system for the identification of skills used by.,

workers in any occupation. .

~
To collect an& analyze skill data from a variety of occupations as a basis for
developing occuypational training specifications.

1

3. Todevelop training packages for the identified Generic Skills (Smith, 1975, p. 2-4). .

. » .

The Generic SKills Progect devoted much time and effort to development of a conceptual frame-
work and to instrumentation. Data were collected from about' 10 incumbents in egeh of 77 nenpro-
fessional occupations. Thirty-one of the occupations included supervisory tasks and were classified,
as supervisory occupations. -The remaining 46 were classified as nensupervisory occitpations. The
occupational surveys included items on the first four skill areasonly (i.e., mathematics, cc.nmunica-
tions, reasoning,tand interpersonal). Manipulative skills wgre'no} studied.

.

The skills,identified in the survey were clustered on a rational basis according to content, The
192 separate skill items were reduced to 2 core clusters and 27 unique clusters. ‘One.core cluster
was for the nonsupervisory occupations and the other for the supervisory occupations. The criterion
for inclusion of a skill item in a core cluster was that the skill was used by at least 75% of the occupa-
tions. Table 7 contains the content of the core skill clusters for the nonsupervisory occupations,
and Table 8 is for the supervisory ocgupations.

The remaining skills were clustered into "'separate clusters,” 26 for the nonsupervisory occupa-
tions and 3 for the supervisory occypations. They are ksted in Table 9. The "separate clusters’’ were
formed by collapsing and grouping skills that did not meet the criterion for being included in the, coge
Clusters. The “separaté clusters” were formed independently for supervisory and nonsupervisory oc-
cupations,

The project attempted to arrange the skill clusters in terms of a hierarchy based on the number
- of occupations that were represented in each skill. Results of this attempt are quite complex and
difficult to summarize. They do suggest some vertical transfer possiilities, however, at least within
the three general skill areas.

Another important aspect of the project was to attend to the educatibnal and training require-
ments for the skill areas. Behavioral objectives for each skill area have been written and are included
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Content of Core Skill Clusters of Nonsupervisory Occupations in Generic Skills Project

__f

”’

Skill . Areas

=
N

0

~

Mathematics Communications Interpersonal Reasoning
-
1. Read, write, and count whole 1. Know plurals. 1. Attend physically. 1. Cbtain iqlormation about tasks,
; numbers. . 2, Know prefixes and suffixes. 2. Atend cognitively. materials, and equipment.
3. Adc‘i ‘and subtra‘c‘t whole numbers. 3. Contractions and abbreviations. 3. React t0 others. 2 g)nl:;a;:\o::ngg‘mgubn about methods
- Muitiply and divide whole numbers. ., ;. dicticnary. 4. Elementary ona-to-one conversation. 4 . .
4. Solve word problems with whole 5 sy antonyms. and 5. Task-focused conversation . Obtain mnformation about sequence.
numbers. 6. M\;no?yms, ntonyms, and homonyms. 5. Eas - ) : 4. Obtain other job related information.
5. Round off whole numbers. | - Mieaning from context. 5. Express point of view. 5. Recall thearies or grnciples.
6. Read and write fractions, \ 7. Use books. . 7. Personable conversation. 6. Sort objects.
7. Add and subtract fractions. 8. I(i::ar:‘a';l,lr:.hend oral commun_ncatnor:, ) 8. Participate ar.m group cfwcuss:o‘n. . ' Estimate time.
8. Multiply and divide fractions. 0. In-arpret oral communication. 13. Z?Spond to information or directions. 8. Estimate weight.
i : . Give instructions. .
9. Sczlve word prol:lems with fractions. 10. Pronounce words correctly. 1. Deonstrate i 9. Estimate distance.
. t . o . < e .
19 . (npu e'dollar_s and cents, 11. Use good diction and word choice. 12, Monito . 10. Sequence tasks.
11.” Read, write, and round off decimals. 12. Speak fluently ¢ . - onitor. ) p 11. Establish task prionities.
. .- . * °, 13. Give directions.
12. r:;tnplz and divide df}cnmals. 13. Organize ideas while spesking. 12, Set goals. -
. 13. d and subtract decnrr:a[!‘, . 14. Ask the six W queffions. “ 13. Determine activities to reach goals:
14. Solve word p.roblems with decimals, 15. Give directions or inforgnation. . 14. Decide about altemat!)ves.
15. Read and write purcents, 16. Use the telephone 15. Set critenia.
. . [ Lo
16. Com;':ut.o perce.ntage. 17. Literal comprehension of reading. 16. Set pno.mnes.
17. Determine equnvalentf. 18. Interpretive comprehension of reaéing. . 17. Analyze situation.
18.‘Know order of operations. 19. Read forms 18. Make deductions.
19, g::;:gt%?‘rg problems {mixed 20. Read notes, letters, memos. 19. See cause and effect relationsheps.
. . . 21. Read charts and tebles 20: Identify possible problerns.
20. Do quick calculations. ’ . A
) 22. Read | 21. Set prioritics :n terms of diagnosts.
= 21..Compute averages. - Read manuals. . 22. Explore ibl hod
23. Write phrasegon forms - EXPIOIE possible methods.
22, Read graduated scales, 3 : » 23. Ask probing questions
23, Perform operations with time. 24. Write sentences on forms. <W 24, Use sen o5
25. Write sentences. ) )
24. Operate calculator, Write sh . 25. Determine relevant informat.on for
26. Write short notes. problem solving.
) 27. Take notes. : i 26. Arrive at alternative statements
© 27, Select statement.
., . 1 28. Determine alternative solutions
- 29. Select alternative.
30. Update plans. '
, &
fa ']
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‘ Table 8 ’
Content of Core Skill Clusters of Supervisory Occupations in Geperic Skills ?roj‘ect ) / ;
Skills Areas ’ )
Mathematics . Communications intezpersonal . . Reasoning . A )

1-24. Same as nonsupgrvisory occupations. 1-27. Same as nonsupervisory occupations. 1-13. Same as nonsupervisory occupations. 1-30. Same as nonsupesvizory occupations..

25. Compute ratios. . 28. Evaluative comprehension in listening. 14. Attend covertly or unobtrusivety. 31. Sortdsta.
26. Compute proportions. 29. Evaiuative comprehension in reading.\ 15. Persuasive conversution. 32. Rate objrcts.
27. Compute rate. 20. Write paragraphs on forms. 16. Prepare group discussion. 33. Rank objects.
28. Compute principal. 31. Write paragrephs. , 17. Present information or directions to  34. Develop classifications.
29. Measure weight. 32. Wirite form letters. group. . “T35. Estimate area.
30. Measure distance. 33. Write single paragraph letters. 18. Lead group discussion. 36. Estimate capacity.
31, Measure capacity. 34. Writa internal memos. 19. Maintain g-oups. 37. Estimate cubic measures.
32. |$now geometric forms and 35. Write business Istters. 20. Prepa.e oral presentation. 38. Estimate costs.

figures. 36. Write information regor? . 21. Give factual information in oral 39. Plan and coordinate activities and

) preséntation.

33. Computation on angles. 37. Write recommendstion re, orts. H . sequences.
34. Draw/sketch geometric forms and — . e 22. Get attention and response to oral 40. Outline plans.

figures 38. Write technical reporzs. presentation.s o .

) 23. Give a conceptual oral presentation 41. Identity resources.
32. Gompiite perimeters. - 24, Give a persuasive oral presentation. . 2. Estimate resources.
¢ ‘3 - Compute areas. ' 25. Get reaction to oral presentation . 3. Determine critical activities.
87. Compute volumes. 26. Establish traini 44, Make a detailed p'an.
38. Read graphs. . Establis aining program. "
o 27. Evaluate instructional communication 45. Make resource requisitions. j

39. Read scale drawings. ' 487 Monitor resuits.

40, 28. Demonstrate to others.

Read assembly drawings. i §
29. Give praise. 47. Determine standards of quality.

41, Read schematic “rawings . .
42(\4 Drew aranhs 30. Give disciplined 48. Determine standards of quantity.
' graphs. 31. P ' 49. Determine standards of completion

43. Measure from scale drawings. - FPrepare evaluatipn reports. time.-

44, Draw to scale. 32. Prepare for interview. 50. Establish priorities of standards

45. Solve algebraic formulas. . 33. Ask closed questions in interview. 51. Exertise authonty and r. sponsibility. )
34. Ask open questions in interview. .
35. °* Deal with confrontation situation. P ¢
36. Interview customers/clients.

P 37. Interview job applicants.
38. Negotiate.
- =~
L . 2 5_,_,.-/ '
H
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Table 9

Contept of Separate Skill Clusters in Generic Skills Project

-

Skill Area

Nonsupervisory Occupations

Supervisory Occupations

Mathematics

Communications

Interpersonal

Reasoning

oW~

Ratios and proportion.
Rate and principa!.
Measurement.

Metric measurement.

-

Geometric figures.

Areas, perimeters, volumes.
Graphs.

Drawings.

© NGO RA b=

Formula solution.*
1-variable algebra.
2-variable algebra.
Logarithms and trigonometry.

Writing business latters.
Writing technical reports.
Evaluative comprehension.

Covert attending.

Persuasive communication.
Control group discussion.
Oral presentzftions.
Supervisory communications.
Interview/counsel.

-—t e
DO AEONS WM N2

Sort and classify.
Estimate. ‘

Plan, cr srdinate.

Cualicy control. ¢

Deiegate authority.

1. Metricmeasurement. .
2. Algebré.
3. Logarithms and trigonometry.
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in the report. The project has also developed ~ducational or training packages for many of the skuls
in the core clusters. Work is continuing on the project. A recent publication contains a report of a
study done to identify science skills that are general to a range of occupations. One conclusion was
that “over 7G% of the science behaviors now taught in the community colleges are not used at all by
any of the occupations surveyed or by so few that general instruction may not be an efficient procz-
du:e” (Department of Manpower and Immigration, 1977).

The Generic Skills Project has been a usefui effort to meet the criticism of the generality or level
of abstraction of the DOT. It should be mentioned that the project started from the conceptual base
of the DOT and much of the work took off from the Data, People, Things notions of the DOT. The
project has identified a large number of very specific skills that are gencral across a sizable number of
occupations at the clerical, service, skilled, technical, and supervisory levels. It might be argued that
the sampling base was small, only 46 nonsupervisory and 31 supervisory occupations. The occupations
were selected, however, to represent a number of industries and also are the occupations that include
a sizable proportion of the work force.

In examining the content of the skill clusters, we were impressed that the Generic Skilg Project
had identified a goodly proportion of specific skills that are highly transferable in the sense of being
used in many occupations. Having the skills in the core clusters certainly will not ensure job success
in any or all of the jobs. Clearly there are specific skills and contextual factors that will operate to
determine successful performance. The results do suggest however, that lack of competence in the
core cluster skills will be a serious inhibiting factor to successful job performance in,most jobs.

Ergometrics

A research program on Ergometrics has been underway for several years at the Center for Occupa-
tional Education, North Carolina State University, under the direction of J. William Cunningham. The
basic approach to the program is described in Cunningham (1971). The conceptual base for the pro-
gram uses notions developed by Altman (1966): Guilford (1966), McCormick, Cunningham, and
Thornton (1967); and Fine and Heinz (1958).

Ergometrics is a term defined as the application of Lsychometric principles and procedures to
the study of human work. Two other terms, work element and attribute, are essential to the re-
search program and their definitions are as follows:

Work element —  a statement describing a work variable {activity or condition) -
on which jobs can be rated (Cunningham, Tuttle, Floyd, &
Bates, 1971, p. 8).

Attribute - a relatively stable behavioral predisposition, represented by a
dimension on which individuals can be measured. Attributes
might be classified into two broad categories: (a) abilities, and
(b) personality traits (Cunningham, 1971, p. 18).

This definition of attribute is somewhat different from the definition of skill used in this study.
Yet it is rather clear that the attribute requirements of jobs proviu. an indication of the skill require-
ments of the jobs. z

The research program has devoted much effort to developing instruments and procedures for
assessing jobs in terms of their work elements and their attribute requirements. An obvious impor-
tant goal is to match the two dimensions so that accupations can be described in terms of the work
elements of the occupation and the requisite attributes.

18
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An instrument called the Occupational Analysis Inventory (OAIl) has been developed for assess
ing occupations in terms of their work elements. Some 622 work elements are included in the instru
ment. Studies have indicated that the instrument provides reliable information about the work ele
ments. Factor and cluster analyses have been done from data on 1,414 occupations. These analyses
have yielded clusters or factors of the elements that are interpretable. First order and second order
factors prowvide clustering of the elements at different levels of generality (Boese & Cunningham,
1975).

»

The second instrument deveioped by the study is the Attribute Requirement Inventory (ARI)
(Neeb, Cunningham, & Pass, 1971). The instrument contains 103 human attributes. Several reliability
studies have yielded favorable results. While the project has obtained the attribute requirement esti
mates for a great many jobs, the study has not yet been published. Such information would have been
useful for this writer because it would have indicated the degree of generality of attributes across a
large number of occupations.

A recent publication of the project does contain the judged attribute requirements for each of
the 622 work elements (Pass & Cunningham, 1975). The judges were instructed to rate the degree
of relevance of an attribute to a work element on a 6-point scale. A rating of 0 indicated that the
attribute did not apply to the element and a rating of 5 indicated very high relevance.

We tabulated the data in the attribute-element matrix. The results of the tabulation are pre
sented in Table 10. The rationale for the tabulation was that it would indicate relative generality
or transferability of the attributes across work elements.

' e

The attributes are ordered in the table according to the number of work elements to which they
are relevant. The first one listed is relevant to the most elements and the last one is relevant to the
jeast number of elements. The ordering is based only on the percent of times 0 was used. The per
centages in the table are computed by dividing the nu:nber of times the attribute was judged to be
in the relevance category across the 622 work elemen.s. The attribute names are those used by the
project. Attributes have been grouped by the project into six general areas. The table indicates the
general area for an attribute using the following key:

G — General Vocational Capabilities
C -~ Cognitive Abilities

P ~ Psychom« ‘or Abilities

S -~ Sensory Capacities

| Interests

N —  Needs

«

N

W ? The results provide only an indirect and rough indication of transferability across occupations,
" however. Such an indication only results if it is assumed that the more work elements involved,
the greater likelthood that more occupations are involved. It must be recognized, however, that
several work elements may pertain to only a few jobs or one work element may be a characteristic
of a large number of jobs.

The tabulations in Table 10 nevertheless suggest a number of conclusions:

*
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Table 10
Percent of 622 Work Elements for Which an Attribute !s
Judged Relevant in Ergometrics Project .t
_ é Rating of Attribute Relevancs to Work Element~
; 5 0 1 2 3 4 5
€8 ¥ Attribute DossNot Very Limited Limited  Moderate  Substantial  Very '
o< g Apply Relevance  Relevance Relevance  Relevancs  Relevant
N 1. Actwvity 26.2 30.7 374 59 0 0
N 2.  Abiiity utilization 204 . 46.3 16.9 7.1 3 0
S 3.  Near visual acuity 30.4 260 20.1 201 3.2 A
| 4. Crafts and precise operations 43.1 23.8 14.0 18.0 10 A
N 5.  Achievement 431 334 13.5 85 5 0
1 6. Manual work 48.2 21.4 16.4 103 3.4 5
1 7. Machine work 50.2 23.8 9.3 72 8.2 1.3
S 8. Depth perception 50.5 314 132 26 21 3
| 9, Appratsal 654.3 30.1 13.0 21 5 0
P 10.  Eyc-hand coordination 60.3 20.4 6.4 105 2.2 A
P 11.  Manual dextenty 61.7 16.6 7.2 9.3 4.8 3
1 12.  Applied technology 61.9 220 9.8 4.3 1.9 .0
N 13. Responsibility 61.9 31.8 5.1 8 3 0
i 14. - Inspecting and testing 62.2 23.2 8.0 3.2 31 3
G 15.  Mechanical systems 62.4 28.3 3.5 35 1.8 8
[ 16.  Sensitivity to problems 62.4 265 74 34 3 0
S 17.  Far visual acuity 62.5 248 8.0 27 1.6 3
1 18.  Sales representative 63.0 26.0 79 19 1.0 A
N 19.  Advancement 63.0 32.0 3.9 10 i 0
G 20. Tools 65.6 15.8 9.6 3.2 2.2 35
S 21.  Factual discriminationg 65.8 25.8 4.0 8 5 A
N 22. Working conditions 66.2 33.6 A 0 .0 0
C 23. Memory 67.7 259 43 18 5 .0
i 24. Medical 68.0 16.4 8.2 2.6 3.1 1.8
p 25. Arm-hand steadine.s 70.1 195 8.7 1.0 5 3
C 26. Verbal comprehension 706 12.5 4.8 53 6.3 5
C 27.  Deductive reasoning n.7 17.7 5.1 42 10 3
N 28. Variety 719 219 5.8 .1 1 A
G 29. Arithmetic computation 725 16.7 6.6 18 23 1
v I 30. Management and supervision 73.5 14.6 8.4 1.6 16 3
1 31.  Teaching, counseling, social work 73.6 15.8 6.1 3.2 6 6
N 32. Recognition 74.9 20.7 5.1 A 0 .0
4 33.  Finger cexterity 74.3 20.6 3.5 10 5 R
I ~34. Promotion and communication 74.6 12,5 7.9 3.7 1.3 .0
i 35.  Personal service 75.2 14,5 6.1 23 1.8 A
G 36. Materials 75.6 96 9.0 31 14 14
G 37.  Verba!l communication 75.9 84 59 45 3.5 1.8
I 38. Numerical 76.7 11.7 74 16 19 .6
i 39. Artistic 76.7 15.0 5.0 13 1.1 10
P 40.  Multilimb coordination 77.0 16.6 45 1.0 8 R
i 41.  Nursing and related services 775 13.0 3.7 18 2.7 13
§ 42, Auditory acuty 77.7 14.5 5.9 14 1 3
N  @43. Social status 77.7 18.5 3.2 A A A
| 44.  Skilled personal services 77.8 17.4 3.2 1] 6 3
N 45, Independence 78.1 14.5 6.4 8 0 0
G 46.  Stationary machine and equipment
operation 78 6 14.4 2.7 11 1.1 19
G 47.  Service 78.6 18.3 1.4 11 3 \ R
| 48.  Training 79.1 133 4.7 11 10 - 8
I 49.  Customer services 791 141 ° 4.0 1.4 .8 5
[ 50. Literary 79.6 10.6 4.3 2.3 3.1 1;
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Table 10 — Continued

-

3 Rating of Attribute Relevance to Work Elements ‘

i "0 o . 1 2 ) 4 5

§ g Attribute Does Not Very Limited  Limited  Moderate Substantial Very

o< Apply Relsvance Relevance Relevance Relsvance  Relevant
| 51. Agriculture 80.1 13.0 4.2 1.3 A 1.3
| 52. Clerical work 80.4 8.5 6.3 2.1 241 6
C 53. Number facility 80.7 10.0 , 286 2.6 3.7 5
C 54. Explessional fluency 80.7 10.5 2.6 3.7 2.3 3
| 55. Care of penple, animals 80.9 9.8 4.2 23 2.3 .6
P 56. Stamina . 81.0 16.4 1.8 .6 .0 A
[ 57. Form perception 81.2 12.4 3. 2.6 3 A
N §8. Creativity 81.2 13.2 ¢ 2.6 2.4 6 .0
| 59. Performing arts 81.4 1.1 4.5 2.3 .6 A
[ 60. Spatial scanning 81.5 14.3 3.5 .6 .0 0
S 61.  Color discrimination 81.8 143 2.3 .8 5 3
[ 62. Control precision 82.8 10.0 4.2 16 1.0 5
P 63. Dynamic strength 82.8 14.0 2.7 3 0 A
N 64, Security 83.0 16.6 3 .0 A .0
N 65. Social service 83.3 7.4 5.0 3.5 8 0
Cc 66. Grammar 83.4 6.1 4.7 3.5 1.8 5
G 67. Measuring instruments 83.6 10.4 29 1.0 5 1.6
N 68.  Authority 84.2 10.0 4.0 8 1.0 0
G 69. Connections and fittings 84.4 9.8 1.6 2.1 19 A
P 70.  Staxic strength 84.4 125 2.7 A A 0
G 71.  Structures 84.9 9.8 241 1.9 1.3 0
[ 72.f" Social irtelligence 85.0 5.6 40 3.5 1.8 0
G 73. Biological systems 85.0 9.6 1.4 1.0 2.6 3
[ 74.  ldeational fluency 85.2 7.9 4.8 1.6 5 .0
C 75. Inductive reasoning 85.4 1.1 23 1.3 .0 .0
G 76.  Arithmetic convention 85.7 7.6 2.7 18 1.8 5
G 77.  Clerncal 86.2 7.7 23 1.0 2.4 5
G 78.  Medical and first aid 86.3 7.9 1.4 1.1 1.4 1.8
[ 79.  Visualization 86.5 7.9 2.6 2.7 1 A
G " 80. Deal with social situstion 86.7 6.8 2.7 2.1 1.8 0
1 81. Music 86.8 8.8 29 5 5 5
C 82. Closure 86.8 9.0 3.4 6 0 A
P 83. Reaction time 86.8 10.3 1.4 1.3 .0 A
C 84. Originality «87.0 7.7 18 1.4 241 .0
C  85. Perceptual speed 87.1 80 3.1 8 8 1
G 86. Vehicular operations 87.6 7.4 1.3 1.6 11 1.0
G 87. Electricity 879 6.8 3 5 1.8 23
G 88. Chemicals 88.1 9.0 1.8 6 A 3
N 89. Co-workers 88.1 - 10.6 .6 A 3 A
N 80. Compensation 88.1 1141 .6 A 0 0
[ 91.  Spatial orientation 88.3 9.2 2.2 3 0 .0
C 92, Spelling 88.4 5.1 23 31 .8 3
G 93. Sales 88.4 7.6 2.1 10 1.0 0
P 94, -+ Explosive strength 89.1 8.5 1.9 3 0 A
G 95. Layout and visualization 89.7 5.6 8 1.9 1.9 0
G 96, Social grace 89.9 5.8 3.4 .6 3 .0
G 97. Foods and cooking 91.3 63 1.8, A 3 A
G 98. Styleand grooming 9241 6.8 8 0 3 .1
G 99. Fluid systems 92.4 51 1.3 .6 0 5
C 100. Aesthatic judgment 939 3.2 8 3 1.0 .8
P 101. Body equilibrium 94.7 4.0 3 6 0 3
C 102, Musical aptitude 98.2 1.0 A 3 A A
N 103. Moral values 98.7 8 3 .0 40 .0
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1. Ali of the attributes have some degree of generalizability across work elements.

2. On the other hand, most attributes do not have high relevance to more than a few work
. elements.

3. The attributes of the personality trait type (in the Needs and Interests categories) are
rele ant to more work elements than those of the ability type.

4. Ability (skill) in the psychomotor and sensory areas seems to be s¢mewhat more general
across work elements than those in\ﬁ?e general and cognitive areas.
»

5  Generally those cognitive’and general abilities that are more often relevant to work ele-
ments are simijlar to the core skill clusters in the Generic Skills Project.

1
Discussion

What does our review of the DOT, Generic Skills, and Ergometircs systems say to us about
transferability of occupational skills? Earlier in the paper, it was argued that skills are transferable
by definition and that the Jack of specific empirical evidence was perhaps a function of the evidence
being so obvious that systematic empirical study was not needed. Our present educational and train-
ing activities.are perhaps not completely irrational. Knowledge of mathematics, science, and language
is taught in the public schools. One justification for imparting this knowledge is that skills are thereby
learned and the skills i) these areas are useful. The assumption is that the knowfedge being taught in
elementary and secondary school produce skills that aré most general or transferable. The review
seems to substantiate this point.

The Generic Skills Project used a 5-category classification scheme that is useful for discussion
of skill transferability. We have attempted to summarize the review on Question One using this
scheme.

1 Mathematics skills. In the area of mathematics, the evidencé seems to be that skills thro ugh
what is usually regarded as first year algebra are transferable across many occupational situ-
ations. " Skills at a higher. order are certainly transferable but to a much more restricted range
of occupations.

2. Communication skills. To have some reasonable range of occupational options, a person
should have skills in verbal and nonverbal forms of communications, written expression
and comprehension, and speaking and listening. The level of development of these skills
seems to be about what might be expected of a student in the secondary schools. -

3. Interpersonal skills. There seems to be considerable overlap between this area and the com-
munication skills area. Generally it would appear that a person should be able to carry on
a conversation, give intelligible instructions to others, and generally be able to attend to
others in a positive manner. The importance of interpersonal skills to worker success has
been recognized increasingly in recent years, to the extent that many organizations provide
extensive educational programs in this.area. This is an a~ea, however, that has received little
emphasis in the regular educational programs. Thus, it is difficult to say at what level of
profigiency high school graduates could be expected to have developed interpersonal skills,

-7

4. Reasoning skills. Estimation and information-seeking skills are important in this area and
are given some emphasis In the schools. Other skills like setting priorities, determining

(N
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alternatives, and planning are probably not emphasized as much. These skills do seem
important, however, for a large number of occupations. Perhaps the current educational/
training system does less ir. this area than in others.

5.  Manipulative skills. In the psychomotor/sensory area the skills apparently transferable to
a large number of occupations seem to be those of sensory acuity, manual dexterity, and
coordination. Some of these skills may be more genetically determined than those in the
other areas. Skills in this area are amenable tc training, however, and this is another area
in which our current educational and | training programs may be somewhat deficient.

QUESTION TWO — ARE THERE OPTIMAL SEQUENCES FOR
DEVELOPING THE COMPONENT SKILLS OF COMPLEX BEHAVIORS?

The common sense answer td+this question is yes. Much of our current educational practice
reflects a belief that component skills are learned first and then integrated into more complex skills. Coy
The sequence notion is seemingly self-evident, but the optimal notion is not so clear. Gagné, (1965)
has argued strongly for determining hierarchical sequences that would optimize learning. He has
found some empirical support for this in teaching mathematics skills.

On the otht’ar hand, there is ev@ence that in many instances there are several routes to the same
end and that none is generally optimal (Posner & Strike, 1976). For example, deductive and-induc-
tive approactes involve different processes, but there is much evidence that both approaches result
in learning. Ausubel (1961) has provided a strong defense of the deductive approach while Bruner
(1961) has done the same for inductive or discovery methods.

Our opinion on this issue is that the search for the optimal sequence is doomed to failure. It
_seems important to note that the teaching of complex behaviors often requires some sequencing.

' Our current state of knowledge is such, however, to only support a statrment that the sequence
should be coherent and logical. Optimal sequences may be found on an individual basis as we learn
more about aptitude-treatment interactions, but this line of research is only getting started (Berliney
& Cahen, 1973).

QUESTION THREE — AT WHAT LEVEL OF ABSTRACTION
SHOULD A SKILL BE TAUGHT? ”

In order for a skili to transfer, some level of abstraction is involved. Unless two situations are
identical in every respect, there is stimulus or response generalization involved and that involves ab;
straction of some property or properties of the situation.

This issue has been an important one in the transfer literature since the work of Thorndike and
Woodworth (1901) and of Judd (1908). ft is still not resclved. The transfer surface of Osgood
(1948) suggests that transfer is enhanced when abstraction is minimal. On the other hand, the Judd
research and the author’s own general experience would indicate that good knowledge of relevant
abstract principles facilitates adjustment to a new situation. We do not believe there is evidence to
support an answer to the should question. The evidence does suggest that transfer is increased if
the skill has been learned well and practiced in a variety of situations.
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One critical factor in transfer that has not been well-studied is the role played by provesses
within the person. The empirical study of transfer fas generally been done using the stimulus-
response paradigm.: Study of the internal processes that mediate between stimulus and response has
been neglected. Research on mediation and concept development processes does indicate that a con-
cept needs to be learned to a reasonable degree before it can be used in a mediation sense (Kendler,

' Glueksberg, & Keston, 1961; Cofer, 1957). Ortony (1975) used the notion of metaphors to argue
that the use of concepts in a variety of ¢ircumstances will enhance generalizability and transfer.

Another aspect of the abstraction issue is the complexity of the skill. Generally it would seem
that the degree of abstraction is positively related to the degree of comiplexity. The reasoning skills
discussed earlier are more complex than the mathematics skills. The list of transferable skilis in
Table 1 includes many that are quite corpiex and abstract, for example, Abstract thinking, Creativity,
Organizing. -

Taylor (1472) has found that skills involved in planning, forecasting, decision-making, and cre-
ativity are genéralizable even among elementary school children. He seems to argue that skills such
as these can be taught and that the person doing these kinds of thinking will be able to transfer
these skills across situations. .

A related issue concerns the level of specificity for the identification or description of skills.
For example, the level of specificity in the DOT factors of Data, People, and Things, and General
Educational Development is very broad, while the level of specificity in the Ergometrics and the
Generic Skills Projects is much finer. Are these levels of specificity too fine or not fine enough?
What is the most broadly useful level of specificity for the identification and description of skills?

Earlier in this paper we commented on the common finding that skills like problem solving,
decision making, and creativity are often mentionéd as the desired skills for employees to have. The
fact that these are mentioned in different contextg,suggests that they are transferable. The various
problem solving and life skills programs that have been developed and used extensively in business,
industry, and government agencies over the past decade may also suggest that these skiils are not
well developed by many workers. Thus, while these skills may be highly transferable, many workers
lack them possibly because€ they are rarely included in formal educational and training programs.
Moreover, skills like decision making, problem solving, and creativity seem to involve two things:

(a) skills in the process, and (b) knowledge about the content and context for application. Perhaps
these relatively complex and abstract skills are as transferable as any other skills, but they are not
observed in a new situation until the individual has knowledge about the content and context of

the new situation. This might also account for their being less commonly found in employees than
technical skills. )

The educational system of this country has been criticized because graduates*do noighave salable
skills in the world-of-work context. This criticism may indicate that the schools are not ®aching the
skills to the level required by the world-of-work. It may also be that the skills are taught at a |evel of
abstraction such that transfer to a work situation is inhibited until the content and context are learned,
In any case, it seems important that the educational programs strive for mastery of whatever skills are
being taught and that they provide tHe opportunity to apply the skills with varied content and in a
variety of work-like contexts.

~
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QUESTION FOUR — ARE SOME BEHAVIORS MORE
AMENABLE TO TRAINING THAN OTHERS?

The personality and attitudinal aspects of work are clearly important. Probably as many people
succeed or fail in a job because of these aspects of behavior as because of technical skills. Furthermore,
there is general agreerdht that attitudes and personality characteristics reflect learned behavior. |f
they are learnad, then they should be amenable to training. The problem, however, is that school
situations are probably not appropriate for this kind of training. Personality. characteristics are quite
erduring and stable. Change usually requires a long-term, clinically oriented program. Attitudes are
more amenable to change, but even for these the settings needs to be appropriate. Few people change
their attitudes by being told to do so, a practice that schools use over and over without much success.
& 2

. ¢ T~

-

CONCLUSION. T

-

We have attemoted in this paper to explore the domain of occu'pationally transferable skills.
In the introducticn we argued that any skill by definition is transferable. Our opinion has not
changed. While working on the paper we have asked ourselves, Is there a nontransferable skill?
Our answer is no. A skil! is the capability to do something and, once attained, it¥s not constrained
by specifics. In any learning, stimulus and response generalizations should occ&ur to some degree.

—~
A rather detailed review of three studies on job and worker hehaviors indicated that the kinds
and levels of skill most commonly encountered in occupations are such as to conclude that a good
education through high school will provide an individual with a good repertoire of skills for the world-
of-work.

P
’

Finally, while this review did not allow them to be analyzed fully, several of the author’s earlier-
betiefs and opinions have been reaffirmed. For example, the evidence on transfer of abstract and
complex skills is equivocal. It is our opinion that training programs should be designed to teach
specific skills very well and to allow for skill practice in a variety of situations after ensuring utility
for one situation. We alsq believe that the person who has a high level of proficiency with a skill will
. likely-be able to transfer that skill to another situation.

Success, whether in an occupation or in a multiphase career, is a matter of concern and merits
continued study. Similarly the relationship between education/training and occupational success
needs continued study. Increased understanding of this area will be useful. Qur enthusiasm and ex-
pectations must be tempered, however, by the realization that there are many ways to achieve an
end and many ends to achieve. Hopefully the research effort will not result in restrictive and inflex-
ible prescriptions for the trainee or the training programs.

<
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